Amino acid sequence alignment in human IgG isotypes 
and their variants . 



Human IgG I so type 


Amino Acid Position 


228 234 235 236 237 330 331 


Gl 


Pro Leu Leu Gly Gly Ala Pro 


G2 


Pro Val Ala Gly Ala Pro 


G4 


Ser Phe Leu Gly Gly Ser Ser 


Gl variant 


Pro Val Ala Gly Gly Ala Ser 


G2 variant 


Pro Val Ala Gly Ala Ser 


G4 variant 


Pro Phe Ala Gly Gly Ser Ser 
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FIG1 



DNA and deduced amino acid sequences of HuEPO-L-vFc^ 



DNA SEQ 
Amino Acid Sequence SEQ 

aag ctt ggc gcg gag atg ggg gtg cac gaa 
Hindi 1 1 M G V H E 

-27 

ctg ctg teg etc cct ctg ggc etc cca gtc 
LLSLPLGLPV 
-10 

age cga gtc ctg gag agg tac etc ttg gag 
SRVLERYLLE 
10 

tgt get gaa cac tgc age ttg aat gag aat 
CAEHCSLNEN 
30 

tat gee tgg aag agg atg gag gtc ggg cag 
YAWKRMEVGQ 
50 

ctg ctg teg gaa get gtc ctg egg ggc cag 
LLSEAVLRGQ 
70 

gag ccc ctg cag ctg cat gtg gat aaa gee 
EPLQLHVDKA 
90 

ctt egg get ctg gga gec cag aag gaa gee 
LRALGAQKEA 
110 

cca etc cga aca ate act get gac act ttc 
PLRTITADTF 
130 

etc egg gga aag ctg aag ctg tac aca ggg 
LRGKLKLYTG 
150 

ggc ggt tec ggt gga ggc gga age ggc ggt 
GGSGGGGSGG 
170 

tgc cca ccg tgc cca gca cca cct gtg gca 
CPPCPAPPVA 
190 

ccc aag gac acc etc atg ate tec egg ace 
PKDTLMISRT 
210 

age cac gaa gac ccc gag gtc cag ttc aac 
SHEDPEVQFN 
230 

gec aag aca aag cca egg gag gag cag ttc 
AKTKPREEQF 
250 

acc gtt gtg cac cag gac tgg ctg aac ggc 
TVVHQDWLNG 
270 

ggc etc cca gec tec ate gag aaa acc ate 
GLPASI EKTI 
290 

cag gtg tac acc ctg ccc cca tec egg gag 
QVYTLPPSRE 
310 

tgc ctg gtc aaa ggc ttc tac ccc age gac 
CLVKGFYPSD 
330 

ccg gag aac aac tac aag acc aca cct ccc 

PENNYKTTPP 
350 

tac age aag etc acc gtg gac aag age agg 
YSKLTVDKSR 
370 

gtg atg cat gag get ctg cac aac cac tac 
VMHEALHNHY 
390 

aaa tga gaa ttc 

K £coRI 
409 



NO. 17 
NO. 18 

tgt cct gee tgg ctg tgg ctt etc ctg tec 60 
CPAWLWLLLS 
-20 

ctg ggc gee cca cca cgc etc ate tgt gac 120 
LGAPPRLICD 
-1 1 

gec aag gag gee gag aat ate acg acg ggc 180 
AKEAENITTG 
20 

ate act gtc cca gac acc aaa gtt aat ttc 240 
ITVPDTKVNF 
40 

cag gec gta gaa gtc tgg cag ggc ctg gec 300 
QAVEVWQGLA 
60 

gee ctg ttg gtc aac tct tec cag ccg tgg 360 
ALLVNSSQPW 
80 

gtc agt ggc ctt cgc age etc acc act ctg 420 
VSGLRSLTTL 
100 

ate tec cct cca gat gcg gec tea get get 480 
ISPPDAASAA 
120 

cgc aaa etc ttc cga gtc tac tec aat ttc 540 
RKLFRVYSNF 
140 

gag gee tgc agg aca ggg gac gga tec ggt 600 
EACRTGDGSG 
160 

gga gga tea gag cgc aaa tgt tgt gtc gag 660 
GGSERKCCVE 
180 

gga ccg tea gtc ttc etc ttc ccc cca aaa 720 
GPSVFLFPPK 
200 

cct gag gtc acg tgc gtg gtg gtg gac gtg 780 
PEVTCVVVDV 
220 

tgg tac gtg gac ggc gtg gag gtg cat aat 840 
WYVDGVEVHN 
240 

aac age acg ttc cgt gtg gtc age gtc etc 900 
NSTFRVVSVL 
260 

aag gag tac aag tgc aag gtc tec aac aaa 960 
KEYKCKVSNK 
280 

tec aaa acc aaa ggg cag ccc cga gaa cca 1020 
SKTKGQPREP 
300 

gag atg acc aag aac cag gtc age ctg acc 1080 
EMTKNQVSLT 
320 

ate gee gtg gag tgg gag age aat ggg cag 1140 
IAVEWESNGQ 
340 

atg ctg gac tec gac ggc tec ttc ttc etc 1200 
MLDSDGSFFL 
360 

tgg cag cag ggg aac gtc ttc tea tgc tec 1260 
WQQGNVFSCS 
380 

acg cag aag age etc tec ctg tct ccg ggt 1320 
TQKSLSLSPG 
400 

1332 



FIG 2 A 



DNA and deduced amino acid sequences of HuEPO-L-vFc^ 



DNA 

Amino Acid Sequence 

aag ctt ggc gcg gag atg ggg 
Hindi I I M G 

-27 

ctg ctg teg etc cct ctg ggc 
L L S L P L G 
-10 

age cga gtc ctg gag agg tac 
S R V L E R Y 
10 

tgt get gaa cac tgc age ttg 
C A E H C S L 
30 

tat gee tgg aag agg atg gag 

Y A W K R M E 
50 

ctg ctg teg gaa get gtc ctg 
L L S E A V L 
70 

gag ccc ctg cag ctg cat gtg 
E P L Q L H V 
90 

ctt egg get ctg gga gee cag 
L R A L G A Q 
110 

cca etc cga aca ate act get 
P L R T I T A 
130 

etc egg gga aag ctg aag ctg 
L R G K L K L 
150 

ggc ggt tec ggt gga ggc gga 
G G S G G G G 
170 

tgc cca cca tgc cca gca cct 
C P P C P A P 
190 

aaa ccc aag gac act etc atg 
K P K D T L M 
210 

gtg age cag gaa gac ccc gag 

V S Q E D P E 
230 

aat gec aag aca aag ccg egg 
N A K T K P R 
250 

etc acc gtc ctg cac cag gac 
L T V L H Q D 
270 

aaa ggc etc ccg tec tec ate 
K G L P S S I 
290 

cca cag gtg tac acc ctg ccc 
P Q V Y T L P 
310 

acc tgc ctg gtc aaa ggc ttc 
T C L V K G F 
330 

cag ccg gag aac aac tac aag 
Q P E N N Y K 
350 

etc tac age agg eta acc gtg 
L Y S R L T V 
370 

tec gtg atg cat gag get ctg 
S V M H E A L 
390 

ggt aaa tga gaa ttc 
G K EcoRI 
410 



SEQ NO. 19 
SEQ NO. 20 

gtg cac gaa tgt cct gee 

V H E C P A 

-20 

etc cca gtc ctg ggc gec 

L P V L G A 

-1 1 

etc ttg gag gec aag gag 

L L E A K E 
20 

aat gag aat ate act gtc 

N E N I T V 
40 

gtc ggg cag cag gec gta 

V G Q Q A V 

60 

egg ggc cag gec ctg ttg 

R G Q A L L 
80 

gat aaa gec gtc agt ggc 

D K A V S G 
100 

aag gaa gec ate tec cct 

K E A I S P 
120 

gac act ttc cgc aaa etc 

D T F R K L 
140 

tac aca ggg gag gec tgc 

V T G E A C 

160 

age ggc ggt gga gga tea 

S G G G G S 
180 

gag ttc gc g ggg gga cca 

E F A G G P 
200 

ate tec egg acc cct gag 

I S R T P E 
220 

gtc cag ttc aac tgg tac 

V Q F N W Y 

240 

gag gag cag ttc aac age 

E E Q F N S 
260 

tgg ctg aac ggc aag gag 

W L N G K E 
280 

gag aaa acc ate tec aaa 

E K T I S K 
300 

cca tec cag gag gag atg 

P S Q E E M 
320 

tac ccc age gac ate gee 

V P S D I A 

340 

acc acg cct ccc gtg ctg 

T T P P V L 
360 

gac aag age agg tgg cag 

D K S R W Q 
380 

cac aac cac tac aca cag 

H N H Y T Q 
400 



tgg ctg tgg ctt etc ctg tec 60 
W L W L L L S 

cca cca cgc etc ate tgt gac 120 
P P R L I C D 

gee gag aat ate acg acg ggc 180 
A E N I T T G 

cca gac acc aaa gtt aat ttc 240 
P D T K V N F 

gaa gtc tgg cag ggc ctg gec 300 
E V W Q G L A 

gtc aac tct tec cag ccg tgg 360 

V N S S Q P W 

ctt cgc age etc acc act ctg 420 
L R S L T T L 

cca gat gcg gec tea get get 480 
P D A A S A A 

ttc cga gtc tac tec aat ttc 540 
F R V Y S N F 

agg aca ggg gac gga tec ggt 600 
R T G D G S G 

gag tec aaa tat ggt ccc cca 660 
E S K Y G P P 

tea gtc ttc ctg ttc ccc cca 720 
S V F L F P P 

gtc acg tgc gtg gtg gtg gac 780 

V T C V V V D 

gtg gat ggc gtg gag gtg cat 840 

V D G V E V H 

acg tac cgt gtg gtc age gtc 900 
T Y R V V S V 

tac aag tgc aag gtc tec aac 960 

V K C K V S N 

gec aaa ggg cag ccc cga gag 1020 
A K G Q P R E 

acc aag aac cag gtc age ctg 1080 
T K N Q V S L 

gtg gag tgg gag age aat ggg 1140 

V E W E S N G 

gac tec gac ggc tec ttc ttc 1200 
D S D G S F F 

gag ggg aat gtc ttc tea tgc 1260 
E G N V F S C 

aag age etc tec ctg tct ctg 1320 
K S L S L S L 

1335 



FIG2B 



DNA and deduced amino acid sequences of HuEPO-L-vFCyx 



DNA 

Amino Acid 

aag ctt_ggc 
Hindi I I 

ctg ctg teg 
L L S 
-10 

age cga gtc 
S R V 
10 

tgt get gaa 
CAE 
30 

tat gee tgg 
YAW 
50 

ctg ctg teg 
L L S 
70 

gag ccc ctg 
E P L 
90 

ctt egg get 
L R A 
110 

cca etc cga 
P L R 
130 

etc egg gga 
L R G 
150 

ggc ggt tec 
G G S 
170 

ccg tgc cca 
P C P 
190 

aag gac acc 
K D T 
210 
cac gaa gac 
H E D 
230 

aag aca aag 
K T K 
250 
gtc ctg cac 

V L H 
270 

etc cca gec 
L P A 
290 
gtg tac acc 

V Y T 
310 

ctg gtc aaa 
L V K 
330 

gag aac aac 
E N N 
350 

age aag etc 
S K L 
370 

atg cat gag 
M H E 
390 

tga gaa ttc 
EcoRI 



Sequence 

gcg gag atg 
M 
-27 

etc cct ctg 

L P L 

ctg gag agg 
L E R 

cac tgc age 
H C S 

aag agg atg 
K R M 

gaa get gtc 
E A V 

cag ctg cat 
Q L H 

ctg gga gee 
L G A 

aca ate act 
TIT 

aag ctg aag 
K L K 

ggt gga ggc 
G G G 

gca cct gaa 
APE 

etc atg ate 
L M I 

cct gag gtc 
P E V 

ccg egg gag 
PRE 

cag gac tgg 
Q D W 

tec ate gag 
S I E 

ctg ccc cca 
L P P 

ggc ttc tat 
G F Y 

tac aag acc 
Y K T 

acc gtg gac 
T V D 

get ctg cac 
A L H 



ggg gtg cac 
G V H 

ggc etc cca 
G L P 

tac etc ttg 

Y L L 

ttg aat gag 
L N E 

gag gtc ggg 
E V G 

ctg egg ggc 
L R G 

gtg gat aaa 

V D K 



cag aag gaa 
Q K E 

get gac act 
A D T 

ctg tac aca 
L Y T 

gga age ggc 
G S G 

gtc gcg ggg 
V A G 

tec egg aca 
S R T 

aag ttc aac 
K F N 

gag cag tac 
E Q Y 

ctg aat ggc 
L N G 

aaa acc ate 
K T I 

tec egg gat 
3RD 

ccc age gac 
PSD 

acg cct ccc 
T P P 

aag age agg 
K S R 

aac cac tac 
N H Y 



SEQ NO. 21 
SEQ NO. 22 

gaa tgt cct 
E C P 

gtc ctg ggc 

V L G 

-1 

gag gee aag 
E A K 
20 

aat ate act 
NIT 
40 

cag cag gee 
Q Q A 
60 

cag gec ctg 
Q A L 
80 

gee gtc agt 
A V S 
100 

gee ate tec 
A I S 
120 

ttc cgc aaa 
F R K 
140 

ggg gag gec 
G E A 
160 

ggt gga gga 
GGG 
180 

gga ccg tea 
GPS 
200 

cct gag gtc 
P E V 
220 

tgg tac gtg 
W Y V 
240 

aac age acg 
N S T 
260 

aag gag tac 
KEY 
280 

tec aaa gee 
SKA 
300 

gag ctg acc 
E L T 
320 

ate gec gtg 
I A V 
340 

gtg ctg gac 

V L D 

360 

tgg cag cag 
W Q Q 
380 

acg cag aag 
T Q K 
400 



gec tgg ctg 

AWL 
-20 

gec cca cca 
A P P 
1 

gag gee gag 
E A E 

gtc cca gac 

V P D 

gta gaa gtc 

V E V 



ttg gtc aac 
L V N 



ggc ctt cgc 
G L R 

cct cca gat 
P P D 

etc ttc cga 
L F R 

tgc agg aca 
CRT 

tea gac aaa 
SDK 

gtc ttc etc 

V F L 

aca tgc gtg 
T C V 

gac ggc gtg 
D G V 

tac egg gtg 

Y R V 

aag tgc aag 
K C K 



aaa ggg cag 
K G Q 

aag aac cag 
K N Q 

gag tgg gag 
EWE 

tec gac ggc 
S D G 

ggg aac gtc 
G N V 

age etc tec 
S L S 



tgg ctt etc 
W L L 

cgc etc ate 
R L I 

aat ate acg 
NIT 

acc aaa gtt 
T K V 

tgg cag ggc 
W Q G 

tct tec cag 
S S Q 

age etc acc 
S L T 

gcg gec tea 
A A S 

gtc tac tec 

V Y S 

ggg gac gga 
G D G 

act cac aca 
T H T 

ttc ccc cca 
F P P 

gtg gtg gac 
v v D 

gag gtg cat 
E V H 

gtc age gtc 

V S V 

gtc tec aac 

V S N 

ccc cga gaa 
PRE 

gtc age ctg 

V S L 

age aat ggg 
S N G 

tec ttc ttc 
S F F 

ttc tea tgc 
F S C 

ctg tct ccg 
L S P 



ctg tec 60 
L S 

tgt gac 120 
C D 

acg ggc 180 
T G 

aat ttc 240 
N F 

ctg gee 300 
L A 

ccg tgg 360 
P W 

act ctg 420 
T L 

get get 480 
A A 

aat ttc 540 
N F 

tec ggt 600 
S G 

tgc cca 660 
C P 

aaa ccc 720 
K P 

gtg age 780 
V S 

aat gee 840 
N A 

etc acc 900 
L T 

aaa gec 960 
K A 

cca cag 1020 
P Q 

acc tgc 1080 
T C 

cag ccg 1140 
Q P 

etc tac 1200 
L Y 

tec gtg 1260 
S V 

ggt aaa 1320 
G K 

1329 



FIG2C 



